Background: Shared decision-making (SDM) has been found to be significantly and positively associated with improved patient outcomes. For an SDM process to occur, patients require functional, communicative, and critical health literacy (HL) skills. Objective: This study aimed to evaluate the impact of a program to improve health literacy skills for SDM in adults with lower literacy. Methods: An HL program including an SDM component (HL + SDM) and teaching of the three "AskShareKnow" questions was delivered in adult basic education settings in New South Wales, Australia. The program was evaluated using a partially cluster-randomized controlled trial comparing it to standard language, literacy, and numeracy (LLN) training. We measured the effect of these programs on (1) HL skills for SDM (conceptual knowledge, graphical literacy, health numeracy), (2) types of questions considered important for health decision-making, (3) preferences for control in decision-making, and (4) decisional conflict. We also measured AskShareKnow question recall, use, and evaluation in HL + SDM participants. Key Results: There were 308 participants from 28 classes enrolled in the study. Most participants had limited functional HL (71%) and spoke a language other than English at home (60%). In the primary analysis, the HL + SDM program compared with the standard LLN program significantly increased conceptual knowledge (19.1% difference between groups in students achieving the competence threshold; p = .018) and health numeracy (10.9% difference; p = .032), but not graphical literacy (5.8% difference; p = .896). HL + SDM participants were significantly more likely to consider it important to ask questions that would enable SDM compared to standard LLN participants who prioritized nonmedical procedural questions (all p < .01). There was no difference in preferences for control in decision-making or in decisional conflict. Among HL + SDM participants, 79% (n = 85) correctly recalled at least one of the AskShareKnow questions immediately post-intervention, and 35% (n = 29) after 6 months. Conclusions: Teaching SDM content increased participants' HL skills for SDM and changed the nature of the questions they would ask health care professionals in a way that would enable shared health decisions. [HLRP: Health Literacy Research and Practice. 2019;3(Suppl.):S58-S74.]
care professionals and express personal values and preferences (Lown, Hanson, & Clark, 2009 ). These skills are consistent with the broader term "health literacy" (Nutbeam, 1998) . In fact, research has shown that, at different times in the SDM process, all levels of health literacy skills (functional, communicative, and critical) (Nutbeam, 2000) are required for engagement with health care professionals (Smith, Nutbeam & McCaffery, 2013; Muscat, Shepherd et al., 2017) . As an outcome, the ability to make a shared health decision is a positive measure of higher-level health literacy skills.
There has been significant growth in research and interventions throughout the past decade to address the causes and consequences of low health literacy in the community (Jacobs, Lou, Ownby, & Caballero, 2014; Sheridan et al., 2011) . However, there are few examples of interventions to develop health literacy skills that facilitate autonomy and empowerment as well as promote collaborative decision-making between professionals and consumers. Similarly, although there has been steady growth in the number of studies of SDM interventions, there is relatively little work targeting adults with lower literacy, who are the people typically least involved in health decision-making yet potentially could benefit the most from greater participation (Durand et al., 2014) . This is consistent with a previous analysis of a systematic review of patient decision aids that showed patients with lower baseline levels of knowledge had a relatively greater benefit than those with higher knowledge levels (Gentles, Stacey, Bennett, Alshurafa, & Walter, 2013) .
Health care consumers with poor literacy are a "hard-to-reach" group, as they often feel ashamed about their literacy skills and are not able to disclose them to health care professionals (Parikh, Parker, Nurss, Baker, & Williams, 1996) . The constraints of clinical care often result in limited time to adequately prepare consumers to participate in decision-making (Joseph-Williams, , and the delivery of interventions by coaches or literacy specialists in clinical settings is practically difficult and unsustainable (Joseph-Williams, Edwards & Elywn, 2014 ). An alternative approach to engaging consumers with lower literacy is through established adult education programs (Rowlands & Nutbeam, 2013) . The feasibility of this type of partnership has been examined elsewhere and shown to facilitate meaningful support in health-related learning for those most in need (Chen, Goodson, & Acosta, 2015; Tavistock Institute and Shared Intelligence, 2008) . Conceptually, SDM aligns with several theories of adult learning. Knowles' Adult Learning Theory, for example, suggests that adults have a deep psychological need to be self-directing and responsible for their own lives; however it acknowledges that they may need support in assuming a self-directing role in contexts in Danielle M. Muscat, PhD, is a Post-Doctoral Research Fellow, Sydney Health Literacy Lab (SHLL) Shepherd, RN, PhD, is a Research Fellow, Centre for Medical Psychology and Evidence-based Decision-making (CeMPED) , Sydney School of Public Health, The University of Sydney. Sian K. Smith, PhD, is an Honorary Research Fellow, Psychosocial Research Group, Prince of Wales Clinical School, Faculty of Medicine, University of New South Wales. Haryana M. Dhillon, PhD, is a Senior Research Fellow, CeMPED, School of Psychology and Psycho-Oncology Cooperative Research Group, School of Psychology, The University of Sydney. Karen Luxford, PhD, is the Director, Patient Based Care, Clinical Excellence Commission, New South Wales. Don Nutbeam, PhD, is which they have typically been more dependent (Knowles, 1980; Tiedeman & Knowles, 1979) .
OBJECTIVE
This study aimed to evaluate the impact of a program designed to improve health literacy skills for SDM in adults with lower literacy.
METHODS

Intervention
We developed a health literacy program for adults with lower literacy to be run through established adult learning programs in New South Wales (NSW), Australia . The program was adapted from the United Kingdom Skilled for Health program (Tavistock Institute and Shared Intelligence, 2008) to focus on Australian public health priorities and included 30 health topics (10 core units and 20 elective units). We added a core 6-hour SDM component that aimed to build students' skills and self-efficacy to participate in health care decision-making. SDM content was developed in collaboration with an adult education expert and revised on the basis of feedback from three adult education teachers (Muscat et al., 2015) . The content is summarized in Table 1 . This article focuses on the evaluation of SDM outcomes only.
Study Setting and Design
This study was conducted at Technical and Further Education (TAFE) institutes during 2014. TAFE institutes in NSW provide low-cost and government-funded adult basic education courses across the state, including metropolitan and regional areas. Students may enroll without completing secondary schooling, and courses are delivered by trained adult educators.
This study was intended to be a matched clusterrandomized controlled trial . However, the final study was a partial cluster-randomized controlled trial (see below and McCaffery et al., 2019 for details). The University of Sydney Human Research Ethics Committee (2013/938) and each participating TAFE institute approved the trial.
Recruitment and Randomization
At enrollment, students older than age 16 years in matched classes at the same site were randomized into classes when possible. Students who had already been allocated to classes prior to joining the study (e.g., classes who had already been working with the same teacher in a prior semester, or classes at different sites) were randomized at the class level. Some TAFE sites indicated they would not participate in the study if they could not select which classes received the intervention. In some cases, this was due to a strong preference for the health content and for others it was be-cause teachers felt the standard program was needed for students to focus on employment-related skills such as improving computer literacy. In total, 12 (of 28) classes were randomized (Figure 1) . All participants were blinded to the intervention insofar as they were not informed that the purpose of the study was to evaluate a health literacy program.
Study Groups
Language, literacy, and numeracy (LLN) courses seek to improve general skills in reading, writing, numeracy, listening, and speaking. Standard LLN participants received one semester of basic/beginner skills training embedded within non-health topics (e.g., employment skills, environment). Health literacy participants also received one semester of basic/beginner LLN skills training delivered by a trained adult educator but embedded within health-related topics (e.g. taking temperatures, reading medicine labels [see McCaffery et al., 2019 for a full list of topics]). These participants were informed of the focus on health by their teacher at the beginning of the semester. SDM was included as a core topic (6 hours of class time).
Data Collection and Outcome Measures
Demographic information (e.g., age, gender, health literacy, language spoken at home) was collected at baseline. SDM outcomes were compared between groups post-intervention only (immediately and 6-months post-intervention) using four outcome measures: (1) health literacy skills for SDM (i.e., conceptual knowledge, graphical literacy, health numeracy), (2) types of questions considered important for health decision-making, (3) preferences for control in health care decision-making, and (4) decisional conflict. We also measured AskShareKnow question recall, use, and evaluation among participants in the health literacy arm ( Table 2) . All data were collected in English using paper-based questionnaires within regular classroom instruction time. Although teachers were present and could assist students in reading difficult words, students were required to answer questions independently.
Statistical Analysis
Analyses were conducted using SPSS for Windows version 21 software. The significance threshold was set at p < .05. For all binary dependent variables, we fitted logistic regression models. Analyses were adjusted for baseline health literacy and clustering by class using generalized estimating equations with an exchangeable correlation matrix. In cases of complete separation (one question), we did not adjust for baseline health literacy.
An a priori decision was made by researchers and the study statistician to conduct the primary analysis with all participants (randomized and nonrandomized) while con- trolling for baseline differences to maximize sample size (Krzywinski & Altman, 2013) . Given the issues with randomization, we conducted all analyses twice; once including all classes (28/28), and once including randomized classes only (12/28). Results from analyses including randomized participants only are summarized in the text and included in full in Table A, Table B , and Table C. Qualitative data was analyzed via content analysis (Table D) .
RESULTS
In total, 319 students from 10 TAFE institutes of NSW agreed to participate in the program. After exclusions, 308 participated in the study; 167 in the health literacy plus SDM training (HL + SDM) arm, and 141 in the standard LLN arm. Immediately post-intervention, 115 (69%) of HL + SDM participants and 103 (73%) of standard LLN participants completed the health literacy skills for SDM questionnaire and the assessment of questions important for health decision-making. Reasons for dropout are described in McCaffery et al. (2019) . One hundred and eight (65%) HL + SDM participants completed the AskShareKnow question recall, use, and evaluation. Six-month assessments were completed by 84 (50%) of HL + SDM participants and 75 (53%) of standard LLN participants (Figure 1) . 
Shared Decision-Making Content Overview
Part 1: Introduction to Shared Decision-Making
Content
Patients' rights to be involved in health decision-making
The role of values and preferences in health decision-making
Selected classroom activities and resources
Class discussion of students' past experiences making health decisions, with supplementary visual representation of shared decision-making Individual written activity (cloze-passage) defining shared decision-making Class discussion about potential contributions of doctors (e.g., medical knowledge for diagnosis) and patients (e.g., values and preferences) to health care decision-making, with supplementary cut-and-paste activity
Part 2: Engaging in Shared Decision-Making by Asking Questions
Content
The AskShareKnow questions (Shepherd et al., 2011) as a means to participate in shared decision-making:
What are my options?
What are the benefits and harms of those options?
How likely are each of those benefits and harms to happen to me?
Development of skills for numerical and graphical risk understanding
Selected classroom activities and resources
Group reading activity introducing the AskShareKnow questions
Class discussions about AskShareKnow terminology with supplementary worksheets
Conceptual risk worksheets with non-clinical (e.g. likelihood that winter will be colder than summer) and clinical examples (e.g., likelihood of harms from beta-blocker medications for different patients)
Numerical risk worksheets (percentages; fractions; icon arrays) with multiple representations and worked examples
Class brainstorming about the potential benefits of using the AskShareKnow questions for shared decisionmaking Measure: A 14-item curriculum-based questionnaire, purpose-designed for this study. The questionnaire was comprised of four multiple-choice items assessing conceptual knowledge of shared decision-making, seven multiplechoice graphical literacy items based on a purpose-designed 100-item icon array, and three health numeracy items that were taken from an existing numeracy scale (Lipkus, Samsa, & Rimer, 2001) . These reflected the components of literacy as identified by Kindig, Panzer, and Nielsen-Bohlman (2004) . Adult education experts conducted an external review of questionnaire content. We developed a shortened (5-item) version of the questionnaire for classes experiencing difficulty completing assessments Scoring: A marking scheme was developed a priori. We used the 3-level Anghoff method to determine a passing (cut) score for the questionnaire overall and for each subscale (Yudkowsky, Downing, & Popescu, 2008) . Eight experts in shared decision-making independently rated if a hypothetical minimally competent learner would perform each item correctly: yes (1), maybe (0.5), or no (0). Scores were summed across items and totals were averaged across raters to determine the cut or passing score. For the overall measure, an a priori competence threshold of 9 of 14 items correct was set (Solari et al., 2013) . We used the "pick-one" administration method in which respondents are asked to pick a single response option that best corresponds with their control preference: 
Part 3: Developing Self-Efficacy to Participate in Decision-Making
Demographic Characteristics
The demographic characteristics presented here and in Table 3 differ slightly from that presented in the companion article in this issue (McCaffery et al., 2019) , as the latter only reports the characteristics of the sample with both baseline and immediate followup data on at least one primary outcome measure for that study. Most participants were female (72%), spoke a language other than English at home (60%), and were from metropolitan areas (65%). Mean age at baseline was 46 years. Most participants (71%) had limited functional health literacy (i.e., had Newest Vital Sign scores <4), and 68% reported having a longstanding illness or disability.
Analyses Including Randomized and Nonrandomized Participants
Health literacy skills for SDM (HL + SDM and standard LLN arms) . Table 4 shows the number and percentage of participants in both arms who answered each health literacy skills item correctly. Two thirds (n = 77; 67%) of the 115 HL + SDM participants had adequate overall health literacy skills (i.e., achieved the a priori competence threshold of 9 of 14 items correct) compared with 46 (48%) of 96 participants in the standard LLN group (p = .217). Compared to standard LLN participants, more HL + SDM participants scored above the cut-score on the conceptual knowledge subscale (19.1% difference; p =.018) and the health numeracy subscale (10.9% difference; p = .032). Seventy-two percent of HL + SDM participants had adequate graphical literacy scores compared to 78% of standard LLN participants (p =.896).
Types of questions considered important for health decisionmaking (HL + SDM and standard LLN arms). Of the 218 participants who completed the assessment of questions important to health decision-making, HL + SDM participants were significantly more likely to consider questions about options, the benefits and harms of options, and the personal likelihood of the benefits and harms of different options to be important compared to standard LLN participants (all p <.01). Standard LLN participants were more likely to consider procedural questions (covering questions about test/treatment location, timing, administration, and cost) and clarification questions important to discuss with their doctor (all p <.01) ( Table 5) .
Preferences for control in health care decision-making and decisional conflict (HL + SDM and standard LLN arms) . Most participants in both groups (78% HL + SDM, 79% standard LLN) indicated a patient-led decision-making preference (p = .920) (Figure 2) . Of those participants who had seen a health care professional since program completion, 68% of HL + SDM participants indicated that they did not experience decisional conflict compared to 60% of standard LLN participants (p = .458). There were no statistically significant differences between groups. We analyzed the content of free responses through a process of coding and identifying themes to determine reasons that some participants did not use AskShareKnow questions (Hsieh & Shannon, 2005) X AskShareKnow question evaluation Measure: All health literacy participants were asked to rate if they would recommend the AskShareKnow questions to others on a 4-point scale from 1 (definitely not) to 4 (yes, definitely) Scoring: Recommendations were combined into two categories: would recommend (1 and 2) and would not recommend (3 and 4) X Note. HL = health literacy; LLN = language, literacy, and numeracy; SDM = shared-decision making. a Decisional conflict refers to an individual's perception of uncertainty about the course of action to take when the choices involve risk, loss, regret, or a challenge to personal life values. It indicates an individual's level of comfort with a decision (Légaré et al., 2010) . Although SURE was designed as a screening instrument to identify patients experiencing clinically significant decisional conflict prior to the consultation, the authors state that clinicians can "reduce the downstream effects of unresolved decisional conflict by ... providing appropriate support" (Légaré et al., 2010) , and some empirical studies have found that increased patient involvement decreases decisional conflict (Hölzel, Kriston, & Härter, 2013 
Analyses Including Randomized Participants Only
Results from analyses including randomized participants only are reported in full in Table A, Table B , and Table C . Summarized here are any outcomes for which the statistical significance differed between the two sets of analyses.
For health literacy skills for SDM, there was no longer a statistically significant difference between study arms in the number of participants with adequate knowledge on the conceptual knowledge subscale or the numeracy subscale after controlling for baseline health literacy. Thirty-three (66%) of HL + SDM participants achieved the a priori competence threshold for conceptual knowledge compared to 16 (42%) of standard LLN participants (24% difference; p = .106). Thirty-nine (78%) of HL + SDM participants achieved the a priori competence threshold for health numeracy compared to 28 (74%) of standard LLN participants (4% difference; p = .689).
For the types of questions important for health decisionmaking, after controlling for baseline health literacy, significantly more standard LLN participants (n = 18; 40%) asked about harms only compared to randomized HL + SDM participants (n = 9; 18%) (p = .038). 
Demographic Information and Baseline Health Literacy for All Participants Enrolled in the Study
Participant Information
Overall For all other outcomes, there were no differences between the analyses including all participants and the analyses including randomized participants only.
Recall and Use of AskShareKnow Questions (Health Literacy Arm Only)
Recall of the AskShareKnow questions was assessed only in the HL + SDM arm. Of the 108 health literacy participants who completed the immediate post-intervention questionnaire, 79% (n = 85) correctly recalled at least one AskShareKnow question, with 55% (n = 59) correctly recalling all three questions. After 6 months, 35% (n = 29) recalled at least one question, and 30% (n = 25) all three ( Table 6) .
The majority (n = 73, 87%) of HL + SDM participants who completed the 6-month post-intervention questionnaire indicated that they had seen a health care professional since program completion. Of those, 36% (n = 26) reported asking at least one of the AskShareKnow questions ( Table 6) . Reported reasons for not asking the questions included (1) unable to remember the question, (2) forgot to ask the question during the consultation, and (3) felt they had adequate information without asking the questions.
In total, 91% of HL + SDM participants reported at 6-month follow-up that they would "definitely" or "probably" recommend the AskShareKnow questions to others who needed to make a health care decision. Note. HL = health literacy; LLN = language, literacy, and numeracy. a Question excluded from shortened health literacy skills questionnaire; data missing for seven Standard LLN participants. b Items based on a purpose-designed 100-patient icon array. c Multiple response options marked correct for items 6 and 7, which required participants to select verbal probability labels (e.g., Likely) to represent numerical risk estimates (e.g., 33/100) given individual variation in understanding verbal probability labels (Beyth-Marom, 1982; Budescu & Wallsten, 1985) . d Health numeracy questions were items 1, 2, and 6 on the Expanded Numeracy Scale (Lipkus et al., 2001) assessing percentage and natural frequency presentations of risk to best reflect the numeracy content of our shared decision-making program. 
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DISCUSSION
Our health literacy training program (including an SDM component) is one approach to developing health literacy capabilities, tested first within an adult basic education setting. In our study, most participants in both the HL + SDM and standard LLN arms indicated a preference to be involved in decision-making. However, after intervention delivery, our primary analysis indicated those in the HL + SDM group had significantly higher health literacy skills for SDM (including conceptual knowledge and health numeracy skills) and were more likely to consider it important to ask questions that would enable informed SDM (e.g., questions about test/treatment options). By contrast, standard LLN par-ticipants prioritized questions clarifying the recommended treatment or nonmedical procedural questions, which may reflect a more passive acceptance of the test/treatment options presented to them. Immediately post-intervention, health literacy participants had a high recall of generic SDM questions (AskShareKnow), and recall of at least one question was retained after 6 months by more than one-third of the health literacy group. There were no differences in decisional conflict between groups. In the analysis of the randomized-only groups, some differences between groups disappeared; the percentage of participants who achieved the a priori competence threshold for conceptual knowledge and health numeracy did not differ significantly between groups, but There are relatively few examples of interventions to develop functional, communicative, and critical health literacy skills that facilitate greater autonomy and empowerment, as well as promote collaborative decision-making between professionals and consumers with lower literacy (Manafo & Wong, 2012; Nutbeam, 2008) . From a teaching perspective, our program has been shown to be feasible to implement , with good fit between the SDM program content and institutional objectives (Muscat, Morony et al., 2017) . Qualitative evaluation with teachers and students also suggests the course empowered students with confidence to play a more active role in their health care (Muscat, Shepherd et al., 2017) . Together with the results presented here, this suggests that tailored interventions can address the specific challenges groups face in relation to SDM (e.g., language and numeracy challenges among adults with lower literacy) to build skills, confidence, and health literacy capacity for those most in need. As advocated in the context of adult learning, interventions to support SDM must shift from simple transmission of information to facilitating skills development for self-directed inquiry that can be used in multiple decision contexts over a consumers' life-course (Tiedeman & Knowles, 1979) .
STRENGTHS AND LIMITATIONS
We experienced practical challenges in evaluating this program using a randomized design. Running an evaluation in a real-world setting, the need for engagement and commitment to the program meant that randomization was not possible in all participating TAFE colleges. To account for this in the analysis, we conducted all analyses twice: once with all participants and once with randomized participants only. A trial in which all participants are allocated to groups randomly would provide stronger evidence of the im-pact of SDM training for adults with lower literacy. In addition, the SDM program formed part of a larger semester-long health literacy intervention, including other health-related topics. Having a multicomponent intervention makes it difficult to specify the "active ingredients" of the intervention, and we may have varied effects if we delivered the SDM component as a stand-alone intervention (Craig et al., 2008) . Although the inclusion of longer-term (6-month) follow-up is a strength, considerable attrition 6 months post-intervention increases the risk of bias in our study (although there was similar attrition across trial arms). Dropout may be partially attributable to restructuring of the Australian adult education system that occurred during the follow-up period, which meant that many students were no longer enrolled in TAFE colleges. However, high attrition is common in health literacy interventions and work is needed to investigate how to retain participants throughout health literacy trials (Brainard, Wilsher, Salter, & Loke, 2016) .
In terms of measurement, currently, there are no general measures assessing consumer health literacy skills for SDM. We used a competency-based approach with input from adult education experts. We applied standard-setting to determine competence (as opposed to applying an arbitrary cut-score or a median split that is relative to the observed data) rather than an absolute standard (Ghanouni, Renzi, Meisel, & Waller, 2016) . However, the 14-item curriculum-based measure is not validated. Further validation of the measure and competence cut-score would be useful to help to identify and address specific deficits in health literacy that would otherwise act as a barrier to SDM. Future studies may also benefit from more substantive patient-oriented outcomes such as assessing actual consultation behavior change rather than relying on self-reports that questions were asked, which is subject to social desirability bias (Brainard et al., 2016) . For example, doctor-patient/consumer consultation recordings could be analyzed to assess the impact of the program on the quantity and type of information elicited from providers. This would also enable us to assess the impact of clinical (e.g., presenting symptoms/reason for the visit) and contextual (e.g., health care providers' receptiveness to question-asking) factors on students' capacity or willingness to use newfound skills or to ask questions.
CONCLUSION
Teaching SDM content increased participants' health literacy skills for SDM and changed the nature of the questions they would ask health care professionals in a way that would enable them to make informed health decisions. To meaningfully address health literacy, we need to continue to investigate tailored modes of support and sustainable avenues for delivery that can facilitate functional, communicative, and critical skill development. Our research suggests that by taking this approach we can support the development of skills that can facilitate autonomy and participation in health care decision-making for those most in need. Note: HL = health literacy; LLN = language, literacy, and numeracy. a Question excluded from shortened health literacy skills questionnaire; data missing for seven Standard LLN participants. b Items based on a purpose-designed 100-patient icon array. c Multiple response options marked correct for items 6 and 7, which required participants to select verbal probability labels (e.g., Likely) to represent numerical risk estimates (e.g., 33/100) given individual variation in understanding verbal probability labels (Beyth-Marom, 1982; Budescu & Wallsten, 1985) . d Health numeracy questions were items 1, 2, and 6 on the Expanded Numeracy Scale (Lipkus et al., 2001) assessing percentage and natural frequency presentations of risk to best reflect the numeracy content of our shared decision-making program. .014
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Note. a Questions were transcribed verbatim from participant responses and are not all grammatically correct.
